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1 . The response of the applicant has been read and given careful consideration. Responses 
to the arguments of the applicant are presented after the first rejection to which they are directed. 
Rejections of the previous office action, not repeated below are withdrawn based upon the 
arguments and amendment to the claims. 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claim 1,3-13 and 15-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
US 4,960,680 A (PAN et al.) in view of EP 0945860 A (MATSUSHITA ELECTRIC 
INDUSTRIAL CO LTD), JP 03-086943 A (ASAHI CHEM IND CO LTD), Phillips et al. c 360, 
Uno et al. '690, Zhou et al. '822 and Handa et al. '507. 

US 4,960,680 A (PAN et al.) teaches SnSbln phase change optical recording media. The 
upper side of the recording layer (42) in figure 2 is shown to have a protective overcoat (41).The 
recording layer material may be coated by sputtering or evaporation (column 5/lines 43-54) 
Example 1 uses a 80 nm thick SnSbln recording layer, (column 6). Example 3 uses 100 nm thick 
recording layer coatings (column 7). There is a sample in the table in column 9, which 
corresponds to Sb7oSni 5 Ini 5 . 

EP 0945860 A (MATSUSHITA ELECTRIC INDUSTRIAL CO LTD) teaches that 
silicon oxynitride (SiON) and silicon dioxide are known protective layer materials [0020]. These 
are disclosed as useful as crystallization acceleration layers as well [0030], The thickness of the 
upper crystallization acceleration layers may be 10 to 80 nm. [0050]. The thickness of the 
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protective layers allows the adjustment of the absorption and difference in the reflectance 
(between the recorded and unrecorded areas) to be adjusted (this is contrast) [0006]. 

JP 03-086943 A (ASAHI CHEM ESTD CO LTD) teaches the provision of silicon 
oxynitride protective layers over optical recording media (abstract). This is described as having 
good water/moisture barrier properties, good mechanical strength, good chemical stability and 
resistance to peeling or cracking (abstract). The use of phase change optical recording media, 
including Se and Te is described in the upper left column of page 2. Useful thicknesses appear 
in the examples and include 80 nm (page 6,lower left column), 35 nm (example 2, page 6/upper 
right column) 

Phillips et al. '360 teaches optical recording media which use dielectric layers having 
antireflective thicknesses to more actively couple the light into the recording layer and optimize 
the reflectivity of the recording medium. The optical thicknesses are less than the quarter 
wavelength thicknesses generally assumed due to the presence of the adjacent metallic recording 
layer (3/62-5/4). The use of optical recording layers comprising at least 5% of two of Cd, In, Sn, 
Sb, Pb, Bi, Mg, Cu, Al, Zn and Ag is taught. The thickness of the upper protective layer is 
optimized to achieve the desired reflectivity (2/44-65, 3/63-24). 

Uno et al. '690 teaches the equivalence of the use of SiON and other dielectrics in 
protective layers and the use of these materials to adjust the optical characteristics of the 
recording medium. (5/59-67). 

Zhou et al. '822 teach phase change optical recording media, the thickness of the 
dielectric layer between the substrate and the recording layer (ie the light incident side) does not 
affect the cyclability (cooling rate) of the recording medium. This layer protects the recording 
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layer from humidity, the substrate from thermal damage and is optimized for contrast. The 
thickness may be between 15 and 180 nm. (3/33-45). 

Handa et al. '507 teach that the lower dielectric layer, on light incident side, prevents the 
oxidation of the recording layer and thermal damage to the substrate. The thickness may be 50- 
300 nm. The thickness of the dielectric layer on the light incident side of the recording layer may 
be determined so that the reflectivity difference between the amorphous and crystalline states in 
a phase change optical recording medium is maximized. (8/53-9/3). 

It would have been obvious to one skilled in the art to modify the invention of US 
4,960,680 A (PAN et al.) by providing a protective layer coating as disclosed in figure 2 of that 
reference and to use known protective layer materials such as the SiON taught by of EP 0945860 
A (MATSUSHITA ELECTRIC INDUSTRIAL CO LTD) and JP 03-086943 A (ASAHI CHEM 
IND CO LTD) with a reasonable expectation of gaining the protective effects described by JP 
03-086943 A (ASAHI CHEM IND CO LTD) and the additional advantages of an acceleration in 
the speed of transformation from the amorphous to the crystalline state as disclosed by EP 
0945860 A (MATSUSHITA ELECTRIC INDUSTRIAL CO LTD) and further it would have 
been obvious to optimize the thickness of the lower SiON layer to more effectively couple the 
light into the recording layer as taught by Phillips et al. '360 and to optimize the contrast 
(reflectivity difference) between the amorphous and crystalline states as taught by Uno et al. 
'690, Zhou et al. '822 and Handa et al. '507 with a reasonable expectation of realizing these 
goals as is known for the laser incident side of the media. 

The addition of Zhou et al. '822 and Handa et al. '507 address the optimization of the 
dielectric layer thickness on the side of the medium upon which the laser is incident to optimize 
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contrast. In the case of Zhou et al. '822 and Handa et al. '507, this is the layer between the 
substrate and the recording layer, but it is clear to one of ordinary skill in the art that the 
optimization for proper contrast would apply to the dielectric layers on the laser incident side of 
the recording layer. The sharpening of the fringe shown in figure 6B with increasing 
refractive index, may be attributable to the refractive index mismatch which would 
increase the reflectance, but the increase in the contrast due to the change in refractive 
index is not. This seems to be related to the data in figure 6A. The optimization of both the 
refractive index and the thickness to maximize contrast seems to yield particularly 
advantageous results* The applicant may wish to include these limitations in the claims. 

In response to the arguments of the applicant filed 2/17/2006, the applicant argues that 
the recording layer does not need protection from oxidation. This is not that case as evidenced 
by section [0027], which discusses native oxide formation of the recording layer. The ability to 
vary the refractive index over a wide range is a benefit of using SiON rather than SiN or SiO. It 
would seem that the use of SiON allows the formation of the native oxide, where this would not 
be the case with SiN. The applicant may wish to comment on any benefit of this. It is not clear if 
the fringe is sharper as the refractive index increases and if it is sharper for Si3N4 than for the 
SiON. What is the effect of the addition of the nitrogen beyond the increased flexibility in 
controlling the refractive index. ? It seems clear that the thickness of the dielectric layer on the 
light incident side allows the contrast to be controlled. The choice of materials and thickness 
may be more of an advantage in the process due to the flexibility in the introduction of gasses. 
The rejection stands. 

4. Claim 1,3-6,8-13,15-17 and 19-20 are rejected under 35 U.S.C. 103(a) as being 
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unpatentable over either of US 4,774,170 A (PAN et al.), US 4,812,386 A (PAN et al.) or US 
4,798,785 A (PAN et al.), in view of EP 0945860 A (MATSUSHITA ELECTRIC 
INDUSTRIAL CO LTD), JP 03-086943 A (ASAHI CHEM IND CO LTD), Phillips et al. '360, 
Uno et al. '690, Zhou et al. '822 and Handa et al. '507. 

US 4,774,170 A (PAN et al.) teaches SnSbZn phase change optical recording media. The 
upper side of the recording layer (42) in figure 2 is shown to have a protective overcoat (41). The 
recording layer material may be coated by sputtering or evaporation (column 4/lines 39-50). 
Example 1 uses a 80 nm thick SnSbZn recording layer, (column 4). Example 3 uses 100 nm 
thick recording layer coatings (column 5). 

US 4,812,386 A (PAN et al.) teaches SnSbGe phase change optical recording media. The 
upper side of the recording layer (42) in figure 2 is shown to have a protective overcoat (41).The 
recording layer material may be coated by sputtering or evaporation (column 5/lines 15-26). 
Example 1 uses a 80 nm thick SnSbGe recording layer, (column 5). Example 3 uses 100 nm 
thick recording layer coatings (column 6). 

US 4,798,785 A (PAN et al.) teaches SnSbAl phase change optical recording media. The 
upper side of the recording layer (42) in figure 2 is shown to have a protective overcoat (41).The 
recording layer material may be coated by sputtering or evaporation (column 4/lines 55-66). 
Example 1 uses a 80 nm thick SnSbZn recording layer, (column 5). Example 3 uses 100 nm 
thick recording layer coatings (column 6). 

It would have been obvious to one skilled in the art to modify the invention of either of 
US 4,774,170 A (PAN et al.), US 4,812,386 A (PAN et al.) or US 4,798,785 A (PAN et al.) by 
providing a protective layer coating as disclosed in figure 2 of that reference and to use known 
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protective layer materials such as the SiON taught by of EP 0945860 A (MATSUSHITA 
ELECTRIC INDUSTRIAL CO LTD) and JP 03-086943 A (ASAHI CHEM IND CO LTD) with 
a reasonable expectation of gaining the protective effects described by JP 03-086943 A (ASAHI 
CHEM IND CO LTD) and the additional advantages of an acceleration in the speed of 
transformation from the amorphous to the crystalline state as disclosed by EP 0945860 A 
(MATSUSHITA ELECTRIC INDUSTRIAL CO LTD) ) and further it would have been obvious 
to optimize the thickness of the lower SiON layer to more effectively couple the light into the 
recording layer as taught by Phillips et al. '360 and to optimize the contrast (reflectivity 
difference) between the amorphous and crystalline states as taught by Uno et al. '690, Zhou et al. 
'822 and Handa et al. '507 with a reasonable expectation of realizing these goals. 

The rejection stands for the reasons above as no further arguments were directed at this 
line of rejection. 

5. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over either of US 
4,960,680 A (PAN et al.), US 4,774,170 A (PAN et al.), US 4,812,386 A (PAN et al.) or US 
4,798,785 A (PAN et al.), in view of EP 0945860 A (MATSUSHITA ELECTRIC 
INDUSTRIAL CO LTD), JP 03-086943 A (ASAHI CHEM IND CO LTD), Phillips et al. '360, 
Uno et al. '690, Zhou et al. '822 and Handa et al. '507, and further in view of US 5,972,459 A 
(KAWAKUBO et al.). 

US 5,972,459 A (KAWAKUBO et al.) teaches a variety of different structures for optical 
recording media in figures 16-23. Figure 23 shows an embodiment where a central substrate is 
used and two recording layers are provided, one on each side, effectively doubling the recording 
capacity, (column 13/line 59-column 14/line 19). The use of phase change recording layers is 
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specifically taught in column 12 at lines 13-20. 

In addition to the basis provided above, it would have been obvious to one skilled in the 
art to modify the invention of over either of over US 4,960,680 A (PAN et al.) , US 4,774,170 A 
(PAN et al.), US 4,812,386 A (PAN et al.) or US 4,798,785 A (PAN et al.), in view of EP 
0945860 A (MATSUSHITA ELECTRIC INDUSTRIAL CO LTD) and JP 03-086943 A 
(ASAHI CHEM IND CO LTD) by providing each side of the substrate t with a recording layer 
to double the capacity of the medium based upon the teachings of US 5,972,459 A 
(KAWAKUBO et al.). 

The rejection stands for the reasoning above as no further arguments were directed at this 
rejection. 



6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Martin J. Angebranndt whose telephone number is 571-272-1378. 
The examiner can normally be reached on Monday-Thursday and alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on 571-272-1385. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-2 17-91 97/ (Yoll-free). 
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